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[f&0Jft { »&lJ:?i:-f£fSIS] «C. ±a>Uc«tp^ 
[0059] -t&;b*> , «aw)fttlffc: J: 

^4Wttf?*». hz^ii. jmmzgmz&nmmtii 
ntztmk&'gtfxzvyrv >rix#x-»vm£<7) 
bitzbix-ii^x^xxxftmnozbtzx^ 
x. &mxtp<7)*?>M. (xfyxvv-rm) 

[0060] 01 oti, ##£7)7t^(c, 200kw;y 

2 00kW^tStB^T'^«2:fif-37t^co. KSHS 

8 <7)^ 9 yffltm t &nmw 8n&mm0%ttM*M 

[0061] atMHStliPt'cOKK^X+O^^yftSr 
«!* L7tiS«IBSE<^ft«&«ft h t . * 9 y%A\M<K 

&&ms<o%im&mffim&x'k y ) . ®t>titz* 

9 ymmhh\ vmnmi?>£imt%mm<?)m& 
frt>* 9 ymmco&TWLhh v *$&wm<ry%im 
m*iz.)sb, *ivx9-v 9 2 1 mmzmswimtz* 
^*9ymYM<7ymm. hz>wt®.ntm<ninmm 
^ts.<r>±mmizm?>tx'mmus.-ti z t iz* 
^x&nmmnmmim%.-?& z t *«*c* & , 

[006 2] U>U ZtlbCOU&X'lt. tfXjffitzm 
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fmm^vmmzn txm^xmmm^m t % 

y 7ijX £ t> -> T v Witf * t>tcWX"£imWlz 
[00 6 3 J #SS0J§HL JU!««IKc«*Tfc«*ifci 

aii*q^ri8-c»o, *Jt. ammn$mm<vtz 
Mz&mxxftmim^mk* <o , s^t. 

M&mSBK#LT$fflW#x#^B*^k3:9 . 

H££«&u z<n%x'®®iz&-o3Mmz&mmmco 
gmmzfti wKtmvnmm wzr z z t m 

mzmthztizbt. 

[0064] 

am. K«^X?SS, »IC#X&«2<IBtiiP&£W 
flSimolMBr k aWM^K^W^W^Srff 5 i k * 

[oo65] -5-lt, *»HBt i immmmsi& 
a. ft^miiz£&m\mmw£mtii. ?mm. 

mmm-tyy. mm^-i-m&mtfx&nmw. 

vxik}iiztimiz%& ix&mztitz&'simm&mz 
n ixm*ix%ttm*mzmzixiz : ?#>w> bti 

± ) k an^ao.* * >mwom%<7)mitT- ?t$ 



(9) WS32000-268840 

1 6 

fld&Br^SfcfcvvCBte"*- * - k C i iX&mwn* 

Kixs^a^fl:*as$-^i8rrskktt. mm* 
active. exensM^miifflsaiisfflias-fey 
■9-. 8Sj«snsunRi-««i«ajgfflia«-fev9-. k«£ 

-cm Ltzmmmmmim^ mm.mM.wv 
max.. &nmw^- 
+mmifz&nm$xwg.. hlvmxwl, saw 
x&jjgaajpfig^-fft**— hh^t-^xt 

20 &KS8&*-iWffl#*.&1l& 
aHiPfflS. &«#x&«HBifcPSg 
«Nvffu&»— 3J2LL) k&«&B?)*? 
V^ftVORKK^M^f-^ kM^-tS - k t J: ot* 

fm^its. k wmisimm* ymwn&T 

[ 0 0 6 6 ] * LT. IMltli. *l6BJO-««tct 
l.k, ±tePH$r(g^t-?>!t^#Sk tT. *8ff4k* 

KW'ff^^l-l.ttW^ak, iOiSltilB-C^X tixfe 

-/f - uzmmt wtMrnfrbKi-tfrtwa uz 

iasi®iia<o3j®«!«E5E«JiwfflS2:si^rsassia 
fi4«^**fflSii^ffliajs-fey-tk, z\<r)®.%mm.?m 

(t, H?ieK^aM«E5E*iifa«SlI^fflraK-fey^(cJ: 

ex®ga««^«Jiiag k «iEa«SB^ ^ yisft* 

nmomiHT-f k Bi^tS C k t J: oT«SS«6 
[ 0 0 6 7 ] **^SiJcoM«(cJ:6 k . ±CH 

50 sexniia k . ; «s»aarco < ^^fc*** nsk 
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17 18 

tt^kW&mfrttl±>\'*W8Lt:±ft'A?v? [0069] ttz. *%BitoiMMm£tl>k* ±1218 

yeft*oBMfi»!B^T - * ra^-r s » t izx -> xm tmm t mimm-h -t^awi l^*^* * -y ? 

wx&imskZtih. f io -ox. mimmm^i&nmzmff:ima±^nm 

[ 0 0 6 8 ] i , *#^J9!kDJB«fc: «t 6 1 . ±E» WttSMSaSai^fflag-t >"9\ ««gBa«f ^ 

BSUHfc-f Sfcft^^Sf: LT, «8fU:*j!l$teRl5§ SaSMEfflaJK-fc^ KKS!l/<-**«»#*ffl 

h?mm.t. z<?>mmx~o< ctitz*mmmt staummfemm^y-f. a*#*a**jgE«* 

ctjv^-c . uiBa«§ai«is«»fc»*t«: i flii-xtcoK stsMrxBcKHsajpaK. &«#*a«. a«#*a 

mmm.Mfemm.-tyy-. s*§si>*~ 20 tu-ti.xT-yrt, flrK#a**^frfcflaa»taMi 

mawjpajK«€ffla«-b>^. &«#xag«!i5gJB v.fr^nmmm^z , %.&Ltz%ttm\ux\ &«g 

aa-ty-t. ffiM^xej«^aajpasii^fflae-fev aasfflSfflas-by-tT-^ajt^K^aajs^ft-f 

?x\ &nmwMmmmm. mmmm&mftm £%®ztixmm2titz&M&m&mztt&ixm£T 

&mw<-i-ttimtfAm. -tmR^&x-miRZ timmwzi-itom ^n^atta 

mm^nmmnm. anxrxaa. astHtriBiS^ao^^yiK^^ow^oBs^T-^ 

«^aiiipaso^-fti* i -o. 3j2Lt«* tur, iSMiiBfji^^aajetfriaKS^a^^ 

tb-ri»^r-yrt, miB#as-fevif*^<7)aj^asfi ^KfMwjBWkoM^f-^, awssiacwwaaflt 

#«r*'(k»BfssK:iSfit4xf- «r£#aK-fe>' tmmm.$m.<r)X9 ymmnmimffiSr-? . ex 

■9*6oaisttajm#*siiL!t^t»isfare, es«^ 30 ksb^'— f^gf^xs^fcirfiaas^aco^^yiig 

sassusfflas-fe yircmai Lfcst*&Ba«iwi#- ^wowflkOHa^- * . amm^— 

K38*sfiTaffis*ifcaK8««*fc»j6LTiB£?' nnMsoaat i5istt«gao^< * ymmcom&co 

-^a«#STa«?$*u5MS*ifcW«w><!><xfc«isij fitted-*. a*#*a*fcin£Kiiiao.x*>'»i: 

astiJiEKKsa^^^yKYW^Ri^H^T-^ **>BMifc>BH£f f -*\ K®^K@naajpasti? 

fc lt, emsBttdtftmiajK t msttunmno* 9 mmm.cn* 9 ymitmofflfowm-ST- 9<»*>*>^ 

vw&vffl&m&rf- 9 . am sis&WBftfiaft -r n*>— ? . * & v ttt-oja±i: ss-^ti. xf^^i. 

£ miM^a^ ? yiEftsp^wfiRcoM^T-^ . & ztLhcom-stegcm^x . mibkksibo^ * yfe 

wan— M8^s^astHuie»«sia^ ? xse fl*A6v^ ^>iE^*»fe»jiLfcac*«Bt<^ft 

%mw&nmtmi&n&w&x9ymm<m&<?> 40 K«w««o^b»cotijp*^flineK^sia^e5t«aco^ 

&%tfzmtms&ti$i&<o*fymt \m&mm^h*T*y7t. tt-t&ztzmit-t 

ztih com-&&mz& -j^t , MieK«^a^^ ^ >« [ 0 0 7 0 ] 

^mk^im<r>m^mtmm.m<mm^ 1 0 0 7 1 ] m 1 a, J: &tt»«fif^iiBo 

l»MS^yl«^SOK«IIS^Mb^ll)T^* { igffiS 50 [00 723 Hlt*J^T. ±»Ufc02fcH-Ot)^ 
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mt b. a £ tvtrwti&y e>tLfzmmm. ( &«issas4&ft«s 

[ o o 7 3 ] H3{i. uk. OTSHrajrousaix* vmw<-tmm 

[oo74] mi to£vm3£m^x*%.mz£itim a»#'xa«gBitjpa£^-m 

«fi«^B«<iO-iat^JKB*IBWri. *6v^±-oJ3Lh) ta«ISB8£^<?>*K'fb 

[0075] *mMcoBBiz±z>m\mm?mmmii. wMfrm&r-* tm&i-i ztizx-, x%#>e>ii 

*i&83BJgJ8iaK-fc ^10. aSSS' HKMftSW ftHSL * h \ ^4S«IBflE<^fla^±BSttKM6 * 

xa*«ajn««»ewaK"bx9-4 7 . a«#xi& wmzsmi-zztizx^x. aiWKnmnifi 

£fflrS«-fe V* 5 1 £ 1 ffl£Lk*rfc KfSJtfc jS h . a« [ 0 0 7 6 ] Z £ T\ iter- * JMiR#S 6 7 CJi , T 

£Bafta£JHa&-<: v*4 1 -caiaj l t*ifc«aiia!* ( mnmrntmytmrn^m. a* 

#«#K^$ftTa<isita«gBffi*KMJELT^ gaajnmfisaL KfMA-tMf^as, 

»^fe^«a«je»im*«w^t3KKisai8^ a«§gB^'-:H^E#xa«§siBajpa£. a«#* 

^yKft*«)RH». i»«iSiiia«WHttautta»sa ax. as#xafrnBa}Pta£owfixa>— 
8^^yis{t*»B«*. a«§SBA— 20 v^i-ojjLt) tBats&Bs*).* 9ymm<nmk<m 

&t&itm.8?>*9ymit&<oim. wsga.*-* &T-9&. tis&t&mnsR^tz&i^x^iffi 

fttRft. &&tiXTm.t&&&W.Q<r>*9ym.ttM<n [0077] JWH&W#R68'C. aJCttMX 

Nffi. K«^XKMHaaiP?a«i:K»^B8co^^y *««W*'W>rf*£i:j&«T'*&*)tt. f££tl>cfc oK, 

iK^^M^<7)v%f : tLA>-o. JbSUi-ofcLLSrSa^ 01 Ot^fcfcaKMJfl^^fc^Wfcra? h I 

r-9t LXmm-tm^T-9MR^6 7 . X&%. . ^£Mt<^i$l^1ifi^aitM$<9rc#B# 

•fey^6, 32. 1 0. 47, 66. 5 1"C«ta}U;iK KB2r«^-n»^t* I T'^4^ fcCSo'tvCfc 0. Zff)i 

agasaajpss. as#xa«§iBtti 30 [0078] zlx. zttmi^m. m-&T-9$m 

tb&sh ^tit:&MmwfmizmmmLt®.'£$m8 \iztm^tii^m^rx3^^Mzmrs^xmr^tib 

9 ymmvmi&com^T- 9 . ainssairsy-f-ga tot-ts. 

&k&%mm8<7)*9ymm<7)mi&<7)m-£T-9 .a 1 0 0 7 9 ] #£^M;:j:£»fmiffi?6mg 

n&w<-i-mm\ifx^b&mm.8<nx9ym ] c m<mmz^x, 01 l^-rin^immr^yy 

HBilJPiagh««SB80^ *:46fc*raHffitf>SH£ [0080] *Mfe<7)^®^i:-&»f«ffi^^lBT 

r-? . a«#xaj£i: a«SIB8<0* ? y(B{fc*<0W <i, ST, K«Sas Offi«gP4 8 fcRttfc 1 fflJiLh^ 

flj^MH^f-^, sa^^K^BajpiasfciSMiia 40 K«sa«4^3E««iassii^as-fe>-9-6. ex»^a 

8^^y«6^«0M^^r-^<0V^*»-o, gX«f?hSiSSSJ^ffl?SS^>"t3 2. k^hb^*— t 

* 9 ymmbiwtx 9 y&itmfrt>m» j»s«H»^aiBaiajpa*MSffliME-t^4 7. ex 
x««^BaiPfflJs. KK^xiBK. K»^a*^a *sv^i-oja±**ajt-* (^f^s 1 > . 
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( N i - A 1 2 0 3M$&bRU- A 1 2 0 3 flj^OZJl 



[0082] <Wc, ;il^i&£fttiJfl^£gftL*:& flHfittWft4tl£ftfi;. OTP) t ) MffltfXACk 

flaMK»5T\ 2X«^KSSa!l^fflia«-fe^4 l TBI i4&ft*«<0£*<02 0%<0{iB (f»4#XAP*><3 

»*S^WB«lffl«i:a«Klt80>^>1E 10 [0088] H40»6, fct>fc, 

SiK«gS8£7)^ * ^MaoBHfcoSB^r-* , K [0089] ft-jt, &K%WMmmMi§&M%R& 

&%mm&n&mt&9$m8<7)xf>mtm<7>m®<o nim8<r)x?yifctt&i>hMmi otjawoc** 

Ur-y 7*S3). y«S^O«T*4V>«ia*JSB80^kftOtiMlD3!p^>K 

[0083] i^;j:->r, ^£$.8<n*?vWkM %w&8<^m^A8<r&\mm%wmh^bim$k 

b&Mi*?>mtm^®&itz&nfsm<D%it£z 20 '&e>tifz*?ym\:mbz>Mt*?ywmfr 

x?>W;fc&<^T&&^mnimcry£tt.Mco mioiz^itzmm&m^x&nwz&mtimnMt 

[0084] t%hh. mmm6 sx-it. fcaerssrvvx 9 ymm^rmm^i 

&mA&nms.iiini§j$.cr>^-mfr-L i o o 9 0 ] &*s, Kstsinw%9W^n£fflaK 

immmmmm.. &nmw.®.m9m®3i. k« [ 0 0 9 1 ] 2 fc, aw^s^c 2#uLL&fi<g#i£s 

aftgaaiPiag. K*jyxas. K«^'xK«naaj ^»mcafinaw«^««ass!isffl^-t:^6$- 

so* ? yffitmcoffl&?>m£T-?b m&ti c 1 1 u ii4fc^i£&Hi£B«3twi^fc&Mgfi^ 

£->x-&ht:* 9 ymrnh hiz* 9 ymtm^mw. * 9 ym&<r$m**&&r-9 1 ixm-s-th ztiz 

Uz&%m;cv£i\&k5mtif'(§i<nfflt&frt>* 9 ymt ^x&wmw*9ymLm>hwtmio*m,-*x 

%mT&&hh^&mmn£im%.z$#>. %m ^^ymm^hms-Ltz^Mmu^i^i^h 

cMHi*aars *v v* * ymmnTmrnizmh tx *9 ymmn&Tb h \ vt&nfm?)$ika.<?)m 
comm. hh^\m^fm^\tm.<r)Hm^htx 40 M^^wme>&Ktm^k^(o®wiw*imx' 

coim^tm-t^ (xt-v7S5) . &hixtzx9ywcMb&wM\otz7fii,tj& 

[0085] zlx. zuiz <fc -5-c#*) htitz* 9 y& mm^xtfymmfrmnuz&mimcogikM. 

m<oTmmzmiiX'<DtiR^ b&wi&mme® t%w^nmtfrkx?y&fc&<?)&Tmfflb&wt 

mcD±mimzs.itx(ommzm^x . &wmo wmmn%tt5txtw>* aEiw»K«Pwao«« 

mwtw&mxu&nm&nmw#fWZ'®%.-fz>z t nmmft&t h ztizx-ox, ^m ( m^«m^ 

[ 0 0 8 7 3 04 1±, 2 0 0 kwu yfkmmn.mm 1 0 0 9 2 3 11 514, natc. 2 0 0 kwj vk^to 
sisfflv^T, «Hf^sr«fli:LT2ookwjaiaj so w&mmmm^x. mtfxiimt lx2 o o k 
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m. (mmzxnfrmw.. armt) . 

ttttSctttf^aiPtf) 6 *j»^i»IBSBSclW*l«il«fc 

[0093] 05^4,. *fiym{l&0>akTbbi>e.. 
wmmawmwimtxterh z k . 

[ 0 0 9 4 3 ftot. OT£«i&Jf^fta«8«gfflil 
jg-te y-f 3 2 tl&KSil&ftCftSffllK fc&ffi U 0 5 
£^L£&«g«K1Cf *hHiSJgk K*8it8«W ? v 
<6ft*WR|«*!S^T-^ k LTHBlH- S i k fc «t ->X 

mm.sm.'s.m s<n%ivmmmmmxh 
1 0 iz* itiMkzm^xmx L,i&attmn%ttMk 

vv* * >!6ft4W3Tffifflfc:£S -C03JWIBL- &£ 

[ 0 0 9 5 3 =5rfc. &8$gE&«^£&KSi^&K 
■t y*t 3 2 £ 2 fflfeUbRl L , $£1J Lfc iBflEoT^tt* 

[ 0 0 9 6 3 KftlSSrttc 2*W±K««* 5 ISS 

fl*»*H5tJflia*-fe y-f 3 2 £ saw s z t iz x o t 
g&»w$i*&jKki&fr§si8o* * vmw<mm 

- ? k L t ai^rs ; k fcj -5 T «Xfl* ttO^ 

* y (Eft** 4 ir^liH 1 0 * ffl ^ ^ y«ft**» 4>tt 

* L1zttWB0ftttM&*toh >-l5ft*cofi 
T*>6 VMieX®l4«co^ft»c7)tijn*^^2XM^«<7)K 

mm& a wi* * vmtm^m 1 o. (as Ltzmm 

8c««»fc:j»R«fl!!<o««t:a«J»*aBr$«rv^ 

«t«<o^ft«<o±R8«(cMi. i X'<r$m*m.-t h z t 
:Lk#?§&. 

[00 973 H6li, *fc. 200kWyyBffij»S« 
ifi»*§«£JfJV vC . S?Tfi#*£Mk L-T2 0 0 kW 



(13) WBB2000-268840 

24 

%t wmmscD* 9 ymYMcoMk* ^ tx ^& . 

[00983 06*»fe. ^^yfeft^ffiTkktC 

K®^aA*-^«sK#wxiaK{i3gft-ri, c t 
[ 0 0 9 9 3 ftoT , iairaaf^-tftWfflwxaflEji 

8 cOt( ^ y^ft^M^ * mrf~- 9 b LXM 

z t izx^x&wmwaco* 9 ymmhh\^t 
m 1 0 yz* 9 ywcm^m. im.itim^ 
ft*$r*j64k, xfymm^^b&^imwm 

<^ft*^«SP36»feiSflSB80i»««4 8<0^ft«!Bi 

?>mtt.mfrt>mi oiz^Lfzmmm^xm.udSi. 

fmizmmzAizz %m 9 ymm<nrm.mz^h 
t?<nm. h&^immmco£{\A<o±.mmzmz> 
*v<vm&mrtr& zuzx^ xamfm^mmm 
zmfct&zk&x'Zh. 

[ 0 1 0 0 3 &&mto*-i-m.mtfxm.m%. 
mm.* yirio*2 mvimw 1 . mta t/d&g^ 
imasmw^-i-mm^mxt ix h x k 

[01013 07(i. $<i>fc, 2 00kwy>igBflm 

m^m^a^fflv^T. isnj^x&j5!mtL'C2ook 
30 w%&ibjix'<nm.*ft^fi:%is<?). ismmm^—m 
®mtfx&mmttin&&bmms.8<?)* ?ymm 
<?mfo*mLx\->h. 

[0 1 023 B7*»fe. ^^>-<6ft*<?5fiTi:i:fcfc:. 
ZbiMtfrb. 

1 0 1 0 3 3 K«^SvN'-^-^SWxKKg 

aspasij^as-fe>'^4 7 $rts*r^ ciktj:-? 

H 7 tc* LfcK«» WjB«»*XiS«Staj 
k LTBS^tS i k tcJ; -?TK«^S80> ^ yftft* 

1 0 zm^x*?ym<wfrt>mx.Ltz®M 
nata&ttM.* $tbi k . ?■ 9 ymm^fh h \ m 

^ft«reo^ir*^T'j> 0 . # tiifcjf ^ ymmh 

9 ymmfrhm 1 0 iz^ucm^m^xm 
mifcmm^t&bftmfzimmt>*?ym 

50 *CM44T^MIB, &&^m®m(r)£ita.(?>±M 
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[ o i o 4 ] tea . mm^-i-mm^mn^m x-z i . 

&m&m%mi&&*y~f4 1 z 2«±fsau ftas [ o 1 1 o ] 09(4, ft&c 2 0 0 kwj y^s^m 
itii&m^mmnm^-i-mm^fxmmm nmztwgmm^x . Mi lt 2 0 0 k 



[0105] 0814. 200 kW'J :4K&UMWtftC ajPiBKfcKiraSBS^^yCft^OWfiR^LTV^ 
ga^ffl^T. «BT|T^Sr^t tr 2 0 0 kw^tsaj 

*-C<?)«18*ff-5fe«^)» a«£E8<3ftl$5fciXJl<9 [0111] 09rt><5. * ? ymmn&T 1 1 fcfc, 

flW»W*AP* fl4^3t««^ft02 0%co(4M (JR 10 «5St«^iKftJaiajPilKtt±#'r6ik3& , 4W»6. 

«m^XAP*>4>»», ISlTRt) , «ra»HW>£ft [0112] 3ft#Xi&tt£IfflDaiXH£fll 

(04 0%ct){4S. tt$3fc««<0£:K<7)6 0%<7){iBv M ffljg-t>"t5 lTtXII#xftft3Saa}Pia££&!iSU 

iix&u^mm&ij^m.t&wmwtty xfymiwcotimim&T-ftixm&thztiz 

fatt&eM&ZmLx^h. ^x&%mm.snx?vwkMh&^\±mi oz®^ 

[o i 06] 08*^, x*>mttM<r)&Ttbuz. x*?>mmfrmniK&nfm?>£imziit!ib$> 

[ 0 1 0 7 ] tfc->"C . K«*'^SJESJ^fflfflS-fe>"t6 JP*^K«^S8oeJ«gP4 80#ft1»f£»a^1ig 

6-ca«^a«*tfcajL. HstsLfeaw^a* x-m. '&htitz*?ym\&hh^t*?ymtm* 

tixn%&8cr>*?ymtmcDfflmm^T-7tLx 20 ^01 oi<z^ifcmiMft^xm%uz&%fmcD£it 

rn&t &ztiizi. ~>x wmm. 8cd?<? y mmh ^ M.t %m^mcomm^ h*? ymmwmrm&h & v * 

(40 1 o zm^xx? ymmfrh&n LJtKfww {^nntfm^ims.^nb , 

s*tt*t<^fljti:fBTOfia<on«*»^^^y<6ft:*« [ o 1 1 3 ] a*. is.n^^«msmn^m^mi& 

&Tm&hh\*mmm%m$&%#>. mmm tg.*y*rs 1 £ 2«±t&au i*ai 

I. * rwJWL h h V >{4a««K^t*W±RBfitS 30 [0114] CUJKH Lfc 4 3 (c , #?Mflc»4®ffi& 

[ 0 1 0 8 ] 3ri3 . K«#*SflJ£*tffl?S£* v*jr 6 6 Jg!f/>*— H»«fiW^iBflKi£fflfflK-fe . ttflgS 

& 2fflja±»B l . LfciiaoT^ttSiaw^^ffl >-«fiwxK«gaaiPffl«jiisfflffls-fe 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the record medium with which the program for performing the degradation diagnostics of the 
fuel cell power plant which this invention makes a fuel and a steam react by the reformer, builds hydrogen, and generates 
electricity by making this hydrogen react with oxygen by the eel stack, and its reformer, and it was recorded And the 
degradation condition of a reformer is diagnosed continuously, without it analyzes reformed gas — the spot — an instant — 
It is related with the record medium with which the program for performing the degradation diagnostic approach of the 
fuel cell power plant which can judge the replacement stage of a reforming catalyst, and its reformer, and it was recorded. 
[0002] 

[Description of the Prior Art] Drawing 2 shows the configuration of the phosphoric-acid mold fuel cell power plant which 
used town gas as the fuel as a conventional example of a fuel cell power plant. 

[0003] That is, the main components of the fuel cell power plant by this conventional technique are a desulfurizing plant, 
an ejector, a reformer, a shift converter, a eel stack, an inverter, a condenser, a pump, a steam separator, an air blower, an 
evaporator, an exhaust heat use system, a sensor, a flow control valve, a latching valve, and piping. 
[0004] In drawing 2 in 1, original fuel gas and 2 a latching valve and 4 for reformed gas and 3 Town gas, In 7, a 
desulfiirizing plant and 8 a reformer burner and 11 for a reformer and 9 A shift converter, 12 fuel electrode exhaust gas 
and 14 for a combustion air and 13 A reformer burner combustion gas, In 15, an air blower and 16 the open air and 18 for 
the air for a generation of electrical energy, and 17 A fuel electrode, In 19, an electrolyte and 20 a eel stack and 22 for an 
oxidizer pole and 21 A voltage sensor, In 23, a current sensor and 24 a load and 26 for an inverter and 25 Cell cooling 
water, In 27, a steam separator and 28 a catalyst packed bed and 30 for a steam-separator heater and 29 A flow control 
valve, In 31, the steam for reforming and 33 an exhaust heat time condemnation steam and 35 for an evaporator and 34 
An exhaust heat use system, In 36, a refrigerant and 37 a condenser and 39 for oxidizer pole exhaust gas and 38 Exhaust 
gas, 40 the temperature sensor for reformer thermometries, and 43 for the water of condensation and 41 A distilled water 
pump, In 44, make up water and 45 a flow control valve and 48 for a flow control valve and 46 The reforming section, In 
49, ** KASENSA and 50 a flow control valve and 53 for a fuel cell output and 52 An ejector, 54 - a flow control valve 
and 55 - a liquid level sensor and 56 - a pump and 57 - a latching valve and 58 - the water of condensation and 59 - 
for the burner air for reformer starting, and 62, as for a condensator and 64, a latching valve and 63 are [ the burner for 
starting, and 60 / a latching valve and 61 / a temperature sensor and 65 ] latching valves. 

[0005] Hereafter, an operation of the fuel cell power plant by this conventional technique is explained using drawing 2 . 
[0006] First, adsorption treatment of the sulfur content contained in the putrid odor agent in the town gas 4 which causes 
[ of the catalyst of the fuel electrode 18 of a reformer 8 and the eel stack 21 ] degradation with this desulfurizing plant 7 is 
carried out by opening a latching valve 3 and supplying the desulfurizing plant 7 with which the desulfiirization catalyst (a 
cobalt-molybdenum system catalyst and zinc-oxide adsorbent) was filled up with town gas 4. 

[0007] As for a latching valve 57, town gas 4 is supplied to an aperture and the burner 59 for starting only at the time of 
starting of a fuel cell power plant. 

[0008] moreover, a latching valve 60 is also looked like [ an aperture and the burner 59 for starting ] only at the time of 
starting of a fuel cell power plant, and the burner air 61 for starting is supplied by the air blower 15. 
[0009] By the burner 59 for starting, at the time of starting of a fuel cell power plant, town gas 4 burns and the 
temperature up of a reformer 8 is performed. 
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[0010] Except the time of starting, the latching valve 57 and the latching valve 60 are closed. 
[001 1] The town gas amount of supply sets the town gas amount of supply as the value corresponding to the fuel cell 
output 50 and reformer temperature by adjusting the opening of a flow control valve 52 based on a voltage sensor 22, the 
fuel cell output 50 detected by the current sensor 23, the fuel cell output 50 beforehand set up from the reformer 
temperature detected with the temperature sensor 41 for reformer thermometries, and the relation between reformer 
temperature and the opening (namely, town gas amount of supply) of a flow control valve 52. 

[0012] reforming to which the town gas 4 to which adsorption treatment of the sulfur content was parried out with the 
desulftirizing plant 7 was supplied from the steam separator 27 with the ejector 53 — service water - it is mixed with a 
steam 31 and the reforming section 48 of the reformer 8 with which the reforming catalyst (usually nickel system catalyst) 
was filled up is supplied. 

[0013] reforming to an ejector 53 -- service water - the steamy amount of supply is controlled by adjusting the opening of 
an ejector 53 based on the relation between the opening (namely, town gas amount of supply to a reformer 8) of a flow 
control valve 52, and the opening (namely, reforming service water steamy amount of supply) of an ejector 53 set up 
beforehand to become the predetermined steam carbon ratio set up beforehand. 

[0014] in a reformer 8, steam reforming of the town gas 4 which is fuel gas carries out -- having - hydrogen - rich 
reformed gas 2 is built. 

[0015] The steam-reforming reaction of the methane which is the principal component of town gas is expressed with a 
degree type. 

0016] (Steam-reforming reaction of methane) 
;0017] 



CH4+H 2 OXCO+3H2 (1) 

r 

[0018] this hydrogen - since the carbon monoxide leading to [ of the catalyst of the fuel electrode 18 of the eel stack 21 ] 
degradation is contained in rich reformed gas, reformed gas is sent to the shift converter 1 1 with which it filled up with 
the shift catalyst (copper 1 zinc system catalyst), and the carbon monoxide in reformed gas is changed into a carbon 
dioxide by the water gas shift reaction shown in a degree type. 

0019] (Water gas shift reaction) 
;0020] 

Equation 2] 

bO+H 2 0=C02+H 2 (2) 

[0021] By the shift converter 11, the carbon monoxide concentration in reformed gas is reduced to 1% or less. 

[0022] The reformed gas which came out of the shift converter 1 1 is supplied to the fuel electrode 18 of the eel stack 21, 

and is used for a generation of electrical energy of a fuel cell. 

[0023] Moreover, a part of shift converter 1 1 outlet gas is recycled by the desulftirizing plant 7, and the hydrogen in 
recycle gas is used for desulphurization reaction. 

[0024] The amount of supply of recycle gas is controlled by adjusting the opening of a flow control valve 54 based on the 
relation between the opening (namely, town gas amount of supply to a reformer 8) of a flow control valve 52, and the 
opening (namely, recycle gas amount of supply) of a flow control valve 54 set up beforehand to become the 
predetermined amount of supply set up beforehand. 

[0025] On the other hand, the open air 17 which opened the latching valve 65 and was incorporated using the air blower 

15 is supplied to the oxidizing agent pole 20 of the eel stack 21 as air 16 for a generation of electrical energy. 

[0026] Based on a voltage sensor 22, the fuel cell output 50 beforehand set up from the fuel cell output 50 detected by the 

current sensor 23, and the relation of the opening (namely, the amount for a generation of electrical energy of air supply) 

of a flow control valve 46, the amount of supply of the air 16 for a generation of electrical energy adjusts the opening of a 

flow control valve 46, and controls it to the value corresponding to the fuel cell output 50. 

[0027] In the fuel electrode 18 of the eel stack 21, the hydrogen in reformed gas changes to a hydrogen ion and an 

electron by the reaction shown in (3) types. 

[0028] (Fuel electrode reaction) 

[0029] 
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[Equation 3] 

H 2 -*2H*+2e- (3) 

[0030] A hydrogen ion diffuses the interior of an electrolyte 19, and arrives at the oxidizer pole 20. 

[0031] On the other hand, an electron flows an external circuit and is taken out as a fuel cell output 50. 

[0032] On the oxidizer pole, the oxygen in the hydrogen ion which has diffused the inside of an electrolyte 19 from the 

fuel electrode 18, the electron which has moved through an external circuit from the fuel electrode 18, and air reacts by 

the three-phase zone by the reaction shown in (4) types, and water is generated. 

[0033] (Oxidizer pole reaction) 

[0034] 

[Equation 4] 

2hT+1/20 2 +2e-^H 2 0 (4) 

[0035] (3) If a formula and (4) types are summarized, all the cell reactions in the eel stack 21 can be expressed as a simple 

reaction which can do water from the hydrogen shown in (5) types, and oxygen. 

[0036] (Cell reaction) 

[0037] 

[Equation 5] 

H 2 +1/2(VH20 (5) 

[0038] The fuel cell output 50 obtained by generation of electrical energy is supplied to a load 25, after electrical- 
potential-difference conversion or direct-current 1 conversion into ac is performed by the inverter 24. 
[0039] In a fuel electrode 18, all the hydrogen in reformed gas is not consumed by the electrode reaction shown in (3) 
types, and about 80% of the whole hydrogen is only used. 

[0040] About 20% of remaining hydrogen remains in fuel electrode exhaust gas as unreacted hydrogen. 
[0041] This is for hydrogen to run short locally near a gas outlet, for the carbon of a fuel electrode substrate to react 
instead of being hydrogen, and for the eel stack 21 to deteriorate, when it is going to consume all the hydrogen in 
reformed gas by electrode reaction with a fuel electrode 18. 

[0042] The fuel electrode exhaust gas 13 containing unreacted hydrogen is ****(ed) by the reformer burner 9, and is used 
as burner ****. 

[0043] (1) Since the steam-reforming reaction of the methane shown in the formula is endothermic reaction, it is 
necessary to give heat of reaction from the exterior to the reforming section 48 of a reformer 8. 

[0044] For this reason, the temperature up of the temperature of the reforming section 48 of a reformer 8 is carried out to a 
maximum of about 700 degrees C by making it burn with the combustion air 12 which opened the latching valve 62 for 
the hydrogen in fuel electrode exhaust gas 13 by the reformer burner 9, and was supplied by the air blower 15. 
[0045] The amount of supply of a combustion air 12 is controlled by adjusting the opening of a flow control valve 45 
based on the relation between the reformer temperature set up beforehand and the opening (namely, the amount for 
combustion of air supply) of a flow control valve 45 from the reformer temperature detected with the temperature sensor 
41 for reformer thermometries. 

[0046] Moreover, the oxidizer pole exhaust gas 37 containing the steam generated by the cell reaction shown in the 
reformer burner combustion gas 14 containing the steam generated by the combustion reaction of the unreacted hydrogen 
in fuel electrode exhaust gas 13 and an unreacted steam and (5) types is emitted into atmospheric air as exhaust gas 39, 
after being sent to a condenser 38 and removing a steam as the water of condensation 40. 

[0047] the water of condensation 40 is returned to a steam separator 27 - having - cell cooling water 26 and reforming - 
service water « a steam 31 and exhaust heat recovery - service water - it is used for steamy 34 grade. 
[0048] (5) Since the cell reaction shown in the formula is exothermic reaction, the temperature of the eel stack 21 rises 
with the generation-of-electrical-energy passage of time. 

[0049] Although resistance will decrease and output characteristics will improve temporarily in order that electrolytic 
hydrogen ion conductivity may increase if the temperature rise of the eel stack 21 happens, degradation becomes easy to 
take place and a life fall arises. 

[0050] Then, cell cooling water 26 is supplied to a condensator 63 from a steam separator 27, and the eel stack 21 is 
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cooled. 

[0051] As for the operating temperature of the eel stack 21, it is common to take both a life and the engine performance 
into consideration, and to be set up before and after 190 degrees C. 

[0052] The amount of supply of cell cooling water 26 is controlled by adjusting the opening of a flow control valve 30 so 
that the cell cooling water eel stack outlet temperature detected with the temperature sensor 64 serves as a predetermined 
temperature requirement set up beforehand. 

[0053] The cell cooling water 26 which came out of the eel stack 21 is returned to a steam separator 27 in the form of the 
mixture of water and a steam. 

[0054] When having fallen from the predetermined pressure to which the steam-separator pressure was beforehand set by 
the time of starting and ** KASENSA 49 is detected, the steam- separator heater 28 is supplied until it detects having 
exceeded the predetermined pressure to which the steam-separator pressure was beforehand set by ** KASENSA 49 in 
the predetermined power set up beforehand, and a steam is generated. 

[0055] Moreover, when having fallen rather than the predetermined water level to which the water level of a steam 
separator 27 was beforehand set with the liquid level sensor 55 is detected, a distilled water pump 43 is operated and make 
up water 44 is supplied to a steam separator 27 until it detects that the water level of a steam separator 27 turned into 
predetermined water level set up beforehand with the liquid level sensor 55. 

[0056] reforming among the steams generated in the steam or steam separator 27 supplied to the steam separator 27 from 
the eel stack 21 - service water - the steam except using it as a steam 31 ~ exhaust heat recovery — service water ~ an 
evaporator 33 is supplied as a steam 34 and it is used for evaporation of the refrigerant 35 of the exhaust heat use system 
35. 

[0057] The water of condensation 58 of the exhaust heat time condemnation steam 34 condensed with the evaporator 33 is 

returned to a steam separator 27. 

[0058] 

[Problem(s) to be Solved by the Invention] Next, the trouble of the fuel cell power plant by Prior art which was mentioned 
above is explained. 

[0059] namely, in a basing-on Prior art fuel cell power plant [ whether in order to diagnose the degradation condition of a 
reformer, expensive gas analysers, such as a gas chromatograph, are connected to a reformer outlet, reformed gas is 
sampled continuously, and gas analysis is performed, and ] Or by saying that it is the place which samples the reformed 
gas in a reformer outlet in a container, and has a gas analyser in it periodically, and performing gas analysis While 
calculating the methane invert ratio of a reformer 8 from the amount of methane in reformed gas (the amount of methane 
slips) and diagnosing the degradation condition of a reformer 8, the replacement stage of a reforming catalyst was judged. 
[0060] Drawing 10 shows the methane invert ratio of a reformer 8 at the time of using 200kW phosphoric-acid mold fuel 
cell power plant, and performing the generation of electrical energy by 200kW rated output by using town gas as a fuel for 
reference, and the relation of the amount of degradation of the reforming catalyst of a reformer 8. 
[0061] If the amount of degradation of the reforming catalyst converted from the methane invert ratio using a methane 
invert ratio or drawing 10 by detecting the amount of methane in the reformed gas in a reformer outlet, and calculating the 
methane invert ratio of a reformer 8 is calculated A diagnosis of the degradation condition of the reforming section 48 of 
the increment in the decline in a methane invert ratio or the amount of degradation of a reforming catalyst to the reformer 
8 is possible. The fall rate of a methane invert ratio or the degradation rate of a reforming catalyst is found from the 
amount of degradation of the acquired methane invert ratio or reforming catalyst, and the relation of generating duration. 
The replacement stage of a reforming catalyst can be judged by calculating a period until it results in the lower limit of the 
methane invert ratio which does not have a bad influence on a generation of electrical energy of the eel stack 21, or the 
upper limit of the amount of degradation of the reforming catalyst of a reforming catalyst. 

[0062] However, it is impossible for gas analysis to take time amount and to diagnose the degradation condition of a 
reformer on that spot by these approaches, in an instant. Moreover, a gas analyser expensive for a degradation diagnosis 
of a reformer is needed. Furthermore, in order to diagnose the degradation condition of a reformer continuously on that 
spot, the gas analyser of dedication is needed to a fuel cell power plant. Or since it had to have sampling gas till the place 
with a gas analyser, there were troubles, like a degradation diagnosis takes time amount. 

[0063] The place which this invention was made in view of the above-mentioned situation, and is made into the purpose It 
is impossible for a sampling and analysis of reformed gas to take long duration, and to perform a degradation diagnosis of 
a reformer in an instant. Moreover, a gas analyser expensive for a degradation diagnosis of a reformer is needed. 
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Furthermore, when it is going to perform a degradation diagnosis of a reformer continuously on that spot, the gas analyser 
of dedication is needed to a fuel cell power plant. Or the trouble of a basing-on Prior art, like since it must have sampling 
gas till place with gas analyser, degradation diagnosis takes time amount fuel cell power plant is solved, the spot - an 
instant - and it is in offering the record medium with which the program which performs the degradation diagnostic 
approach of the fuel cell power plant which a degradation diagnosis of a reformer is performed continuously and can 
judge the replacement stage of a reforming catalyst, and its reformer, and it was recorded. 
[0064] 

[Means for Solving the Problem] In the fuel cell power plant by this invention, in order to solve the above-mentioned 
technical problem, any one of reformer catalyst packed bed temperature, reformer reformer tube outer wall temperature, 
reformer burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, reformed gas 
temperature, and the reformed gas reformer outlet temperature or one or more are detected, and it is characterized [ main ] 
by judging a diagnosis of the degradation condition of a reformer, and the replacement stage of a reforming catalyst. 
[0065] With and the fuel cell power plant by the Prior art, the fuel cell power plant by this invention The temperature 
sensor for reformer catalyst packed bed thermometries, the temperature sensor for reformer reformer tube outer wall 
thermometries, While installing the temperature sensor for reformer burner combustion-gas thermometries, the 
temperature sensor for reformer burner combustion-gas reformer outlet temperature measurement, the temperature sensor 
for reformed gas thermometries, and one or more temperature sensors for reformed gas reformer outlet temperature 
measurement A degradation diagnostic means, a life diagnostic means, and a collating data selection means are installed. 
Change the detected temperature into a signal, transmit to a degradation diagnostic means, and the detected temperature 
the detection temperature (reformer catalyst packed bed temperature --) which was detected by the collating data selection 
means with the temperature sensor for reformer thermometries, was chosen to the reformer temperature changed and 
transmitted to the signal, and was transmitted to the degradation diagnostic means and which was decided beforehand 
Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, reformer burner 
combustion-gas reformer outlet temperature, The amount of degradation of the reforming catalyst converted from the 
methane invert ratio or methane invert ratio of a reformer by collating in any one of reformed gas temperature and the 
reformed gas reformer outlet temperature or one or more, the collating data of the relation of the methane invert ratio of a 
reformer, and a degradation diagnostic means is calculated. Without performing analysis of the reformed gas in the 
reformer outlet which requires long duration using expensive gas analysers, such as a gas chromatograph, from the 
increment in the decline in a methane invert ratio or the amount of degradation of a reforming catalyst While diagnosing 
the degradation condition of a reformer on that spot in an instant, it sets for a life diagnostic means. The temperature 
sensor for reformer catalyst packed bed thermometries, the temperature sensor for reformer reformer tube outer wall 
thermometries, The temperature sensor for reformer burner combustion-gas thermometries, the temperature sensor for 
reformer burner combustion-gas reformer outlet temperature measurement, Any one of the temperature sensor for 
reformed gas thermometries, and the temperature sensor for reformed gas reformer outlet temperature measurement Or 
reformer catalyst packed bed temperature, reformer reformer tube outer wall temperature which were detected by one or 
more pieces, Reformer burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, 
Any one of reformed gas temperature and the reformed gas reformer outlet temperature, or one or more the detection 
temperature (reformer catalyst packed bed temperature --) beforehand decided with the degradation diagnostic means 
Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, reformer burner 
combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the reformed gas reformer outlet 
temperature Or methane invert ratio **** for which it asked by collating with one or more and the collating data of the 
relation of the methane invert ratio of a reformer finds the fall rate of a methane invert ratio, or the degradation rate of a 
reforming catalyst from the amount of degradation of the reforming catalyst converted from the methane invert ratio, and 
the relation of generating duration. The points of having made it possible to judge the replacement stage of a reforming 
catalyst differ by calculating a period until it results in the lower limit of the methane invert ratio which does not have a 
bad influence on a generation of electrical energy, or a period until it results in the upper limit of the amount of 
degradation of a reforming catalyst. 

[0066] According to one mode of this invention, specifically and as above-mentioned The means for solving a technical 
problem The reformer which has the reformer tube filled up with the reforming catalyst for making a fuel and a steam 
react and building hydrogen, In the fuel cell power plant which has the eel stack which carried out the laminating of the 
eel which consists of a fuel electrode which sandwiched the electrolyte for generating electricity by making the hydrogen 
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built with this reformer react with oxygen, and an oxidizer pole The temperature sensor for reformer catalyst packed bed 
thermometries which measures the temperature of the reforming catalyst packed bed of said reformer, The temperature 
detecting signal from this temperature sensor for reformer catalyst packed bed thermometries is received. A degradation 
diagnostic means to diagnose the degradation condition of said reformer by collating with the reformer catalyst packed 
bed temperature which was able to determine beforehand the reformer catalyst packed bed temperature detected by said 
temperature sensor for reformer catalyst packed bed thermometries, and the collating data of the relation of the methane 
invert ratio of said reformer, The fuel cell power plant characterized by ****(ing) is offered. 

[0067] According to another mode of this invention, moreover, as above-mentioned The means for solving a technical 
problem The reformer which has the reformer tube filled up with the reforming catalyst for making a fuel and a steam 
react and building hydrogen, In the degradation diagnostic approach of the reformer of a fuel cell power plant which has 
the eel stack which carried out the laminating of the eel which consists of a fuel electrode which sandwiched the 
electrolyte for generating electricity by making the hydrogen built with this reformer react with oxygen, and an oxidizer 
pole The step which diagnoses the degradation condition of said reformer by collating with the step which detects the 
temperature of the catalyst packed bed of said reformer, the reformer catalyst packed bed temperature which was able to 
determine the detected reformer catalyst packed bed temperature beforehand, and the collating data of the relation of the 
methane invert ratio of said reformer, The degradation diagnostic approach of the reformer of the fuel cell power plant 
characterized by ****(ing) is offered. 

[0068] According to another mode of this invention, moreover, as above-mentioned The means for solving a technical 
problem The reformer which has the reformer tube filled up with the reforming catalyst for making a fuel and a steam 
react and building hydrogen, In the degradation diagnostic approach of the reformer of a fuel cell power plant which has 
the eel stack which carried out the laminating of the eel which consists of a fuel electrode which sandwiched the 
electrolyte for generating electricity by making the hydrogen built with this reformer react with oxygen, and an oxidizer 
pole One or more temperature sensors for reformer catalyst packed bed thermometries formed in the reforming section of 
said reformer, The temperature sensor for reformer reformer tube outer wall thermometries, the temperature sensor for 
reformer burner combustion-gas thermometries, With the temperature sensor for reformer burner combustion-gas 
reformer outlet temperature measurement, the temperature sensor for reformed gas thermometries, and the temperature 
sensor for reformed gas reformer outlet temperature measurement Reformer catalyst packed bed temperature, reformer 
reformer tube outer wall temperature, reformer burner combustion-gas temperature, The step which detects any one of 
reformer burner combustion-gas reformer outlet temperature, reformed gas temperature, and the reformed gas reformer 
outlet temperature, or one or more, In the degradation diagnostic section which received the step which transmits the 
temperature detecting signal from said each temperature sensor to the degradation diagnostic section, and the temperature 
detecting signal from said each temperature sensor As collating data of the relation between the detection temperature 
which was chosen and transmitted with the collating data selection means corresponding to the reformer temperature at 
which the reformer temperature detected with the temperature sensor for reformer thermometries was changed and 
transmitted to the signal and which was decided beforehand, and the methane invert ratio of said reformer The collating 
data of the relation between reformer catalyst packed bed temperature and the methane invert ratio of said reformer, The 
collating data of the relation between reformer reformer tube outer wall temperature and the methane invert ratio of said 
reformer, The collating data of the relation between reformer burner combustion-gas temperature and the methane invert 
ratio of said reformer, The collating data of the relation between reformer burner combustion-gas reformer outlet 
temperature and the methane invert ratio of said reformer, The step collated with any one or 1 or more of the collating 
data of the relation between reformed gas temperature, the collating data of the relation of the methane invert ratio of said 
reformer and reformed gas reformer outlet temperature, and the methane invert ratio of said reformer, Based on these 
collating results, the amount of degradation of the reforming catalyst converted from the methane invert ratio or methane 
invert ratio of said reformer is calculated. The degradation diagnostic approach of the reformer of the fuel **** power 
plant characterized by having the step which diagnoses the degradation condition of the reforming section of said 
reformer from the increment in the decline in the methane invert ratio of said reformer or the amount of degradation of a 
reforming catalyst is offered. 

[0069] According to another mode of this invention, moreover, as above-mentioned The means for solving a technical 
problem The reformer which has the reformer tube filled up with the reforming catalyst for making a fuel and a steam 
react and building hydrogen, It is the record medium with which the program for performing the degradation diagnostic 
approach of the reformer of a fuel cell power plant which has the eel stack which carried out the laminating of the eel 
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which consists of a fuel electrode which sandwiched the electrolyte for generating electricity by making the hydrogen 
built with this reformer react with oxygen, and an oxidizer pole was recorded. One or more temperature sensors for 
reformer catalyst packed bed thermometries formed in the reforming section of said reformer, The temperature sensor for 
reformer reformer tube outer wall thermometries, the temperature sensor for reformer burner combustion-gas 
thermometries, With the temperature sensor for reformer burner combustion-gas reformer outlet temperature 
measurement, the temperature sensor for reformed gas thermometries, and the temperature sensor for reformed gas 
reformer outlet temperature measurement Reformer catalyst packed bed temperature, reformer reformer tube outer wall 
temperature, reformer burner combustion-gas temperature, The step which detects any one of reformer burner 
combustion-gas reformer outlet temperature, reformed gas temperature, and the reformed gas reformer outlet temperature, 
or one or more, In the degradation diagnostic section which received the step which transmits the temperature detecting 
signal from said each temperature sensor to the degradation diagnostic section, and the temperature detecting signal from 
said each temperature sensor As collating data of the relation between the detection temperature which was chosen and 
transmitted with the collating data selection means corresponding to the reformer temperature at which the reformer 
temperature detected with the temperature sensor for reformer thermometries was changed and transmitted to the signal 
and which was decided beforehand, and the methane invert ratio of said reformer The collating data of the relation 
between reformer catalyst packed bed temperature and the methane invert ratio of said reformer, The collating data of the 
relation between reformer reformer tube outer wall temperature and the methane invert ratio of said reformer, The 
collating data of the relation between reformer burner combustion-gas temperature and the methane invert ratio of said 
reformer, The collating data of the relation between reformer burner combustion-gas reformer outlet temperature and the 
methane invert ratio of said reformer, The step collated with any one or 1 or more of the collating data of the relation 
between reformed gas temperature, the collating data of the relation of the methane invert ratio of said reformer and 
reformed gas reformer outlet temperature, and the methane invert ratio of said reformer, Based on these collating results, 
the amount of degradation of the reforming catalyst converted from the methane invert ratio or methane invert ratio of 
said reformer is calculated. The step which diagnoses the degradation condition of the reforming section of said reformer 
from the increment in the decline in the methane invert ratio of said reformer, or the amount of degradation of a reforming 
catalyst, The record medium with which the program for performing the degradation diagnostic approach of the reformer 
of the fuel **** power plant characterized by ****(ing) was recorded is offered. 
[0070] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of the fuel cell power plant by this 
invention is explained below. 

[0071] Drawing 1 shows the block diagram showing the gestalt of 1 operation of the fuel cell power plant by this 
invention. 

[0072] In drawing 1 , the same thing as drawing 2 mentioned above is expressed with the same sign, and omits the 
explanation about these things. 

[0073] Drawing 3 shows the enlarged drawing of the reformer explaining the detail of the fuel cell power plant by this 
invention. 

[0074] The gestalt of 1 operation of the fuel cell power plant by this invention is explained using drawing 1 and drawing 
3. 

[0075] With the fuel cell power plant by the Prior art shown in drawing 2 , the fuel cell power plant by the gestalt of this 
operation As shown in drawing 1 and drawing 3 To a reformer 8, the temperature sensor 6 for reformer catalyst packed 
bed thermometries, the temperature sensor 32 for reformer reformer tube outer wall thermometries, the temperature sensor 
10 for reformer burner combustion-gas thermometries, the temperature sensor 47 for reformer burner combustion-gas 
reformer outlet temperature measurement, The point of having newly formed the temperature sensor 66 for reformed gas 
thermometries, and one or more temperature sensors 5 1 for reformed gas reformer outlet temperature measurement, The 
relation between the reformer catalyst packed bed temperature which the reformer temperature detected with the 
temperature sensor 41 for reformer thermometries was changed and transmitted to the signal, and was beforehand decided 
corresponding to reformer temperature, and the methane invert ratio of a reformer 8, The relation between reformer 
reformer tube outer wall temperature, the relation of the methane invert ratio of a reformer 8 and reformer burner 
combustion-gas temperature, and the methane invert ratio of a reformer 8, The relation between reformer burner 
combustion-gas reformer outlet temperature and the methane invert ratio of a reformer 8, Any one of the relation between 
reformed gas temperature, the relation of the methane invert ratio of a reformer 8 and reformed gas reformer outlet 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/24/06 



JP,2000-268840,A [DETAILED DESCRIPTION] 



Page 8 of 14 



temperature, and the methane invert ratio of a reformer 8 Or a collating data selection means 67 to choose one or more as 
collating data, reformer catalyst packed bed temperature which detected with each temperature sensors 6, 32, 10, 47, 66, 
and 51, Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, reformer burner 
combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the reformed gas reformer outlet 
temperature or one or more signals are received. With the collating data selection means 67 The collating data of the 
relation between reformer catalyst packed bed temperature and the methane invert ratio of a reformer 8 which were 
chosen and transmitted and which were decided beforehand, The collating data of the relation between reformer reformer 
tube outer wall temperature and the methane invert ratio of a reformer 8, The collating data of the relation between 
reformer burner combustion-gas temperature and the methane invert ratio of a reformer 8, The collating data of the 
relation between reformer burner combustion-gas reformer outlet temperature and the methane invert ratio of a reformer 
8, Any one of the collating data of the relation between reformed gas temperature, the collating data of the relation of the 
methane invert ratio of a reformer 8 and reformed gas reformer outlet temperature, and the methane invert ratio of a 
reformer 8 Or the amount of degradation of the reforming catalyst converted from the methane invert ratio or methane 
invert ratio of a reformer 8 by collating or more with one is calculated. A degradation diagnostic means 5 to diagnose the 
degradation condition of the reforming section 48 of a reformer 8 from the increment in the decline in a methane invert 
ratio, or the amount of degradation of a reforming catalyst, the reformer catalyst packed bed temperature detected with 
each temperature sensor, Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, 
reformer burner combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the reformed gas 
reformer outlet temperature, or one or more the detection temperature (reformer catalyst packed bed temperature --) which 
was chosen and transmitted with the collating data selection means 67 in the degradation diagnostic means 5 and which 
was decided beforehand Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, 
reformer burner combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the reformed gas 
reformer outlet temperature Or methane invert ratio **** called for and transmitted by collating with one or more and the 
collating data of the relation of the methane invert ratio of a reformer 8 finds the fall rate of a methane invert ratio, or the 
degradation rate of a reforming catalyst from the amount of degradation of the reforming catalyst converted from the 
methane invert ratio, and the relation of generating duration. It differs in that a life diagnostic means 68 to judge the 
replacement stage of a reforming catalyst was newly established by calculating a period until it results in the lower limit 
of the methane invert ratio which does not have a bad influence on a generation of electrical energy, or a period until it 
results in the upper limit of the amount of degradation of a reforming catalyst. 

[0076] Here, based on drawing 4 thru/or drawing 9 , etc. mentioned later, the collating data of the relation between 
detection temperature (any one of reformer catalyst packed bed temperature, reformer reformer tube outer wall 
temperature, reformer burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, 
reformed gas temperature, and the reformed gas reformer outlet temperature or one or more) and the methane invert ratio 
of a reformer 8 decided beforehand shall be beforehand made by the collating data selection means 67, and shall be saved 
for it. 

[0077] Moreover, with the life diagnostic means 68, that the replacement stage of a reforming catalyst can be judged shall 
plot with time the amount of degradation of the reforming catalyst searched for by drawing 10 , it shall be based on the 
ability of the replacement stage of a reforming catalyst to be presumed from the time inclination of the degradation, and 
shall give the function which plots the amount of degradation of a reforming catalyst with time in this way to the life 
diagnostic means 68 so that it may mention later. 

[0078] And specifically, the degradation diagnostic means 5, the collating data selection means 67, and the life diagnostic 
means 68 shall be performed with a personal computer (PC) etc. based on the degradation diagnostic program beforehand 
recorded on the predetermined record medium. 

[0079] Next, an operation of the fuel cell power plant by the gestalt of this operation is explained with reference to the 
flow chart based on the above-mentioned degradation diagnostic program shown in drawing 1 1 . 
[0080] In the fuel cell power plant by the gestalt of this operation, first One or more temperature sensors 6 for reformer 
catalyst packed bed thermometries formed in the reforming section 48 of a reformer 8, the temperature sensor 32 for 
reformer reformer tube outer wall thermometries, the temperature sensor 10 for reformer burner combustion-gas 
thermometries, the temperature sensor 47 for reformer burner combustion-gas reformer outlet temperature measurement, 
With the temperature sensor 66 for reformed gas thermometries, and the temperature sensor 5 1 for reformed gas reformer 
outlet temperature measurement Any one of reformer catalyst packed bed temperature, reformer reformer tube outer wall 
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temperature, reformer burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, 
reformed gas temperature, and the reformed gas reformer outlet temperature or one or more are detected (step SI). 
[0081] And these temperature detecting signals are transmitted to the degradation diagnostic means 5 from each 
temperature sensor (step S2). 

[0082] In next, the degradation diagnostic section 5 which received these temperature detecting signals the collating data 
of the relation between the detection temperature which was chosen and transmitted with the collating data selection 
means 67 corresponding to the reformer temperature at which the reformer temperature detected with the temperature 
sensor 41 for reformer thermometries was changed and transmitted to the signal and which was decided beforehand, and 
the methane invert ratio of a reformer 8 - that is The collating data of the relation between reformer catalyst packed bed 
temperature and the methane invert ratio of a reformer 8, The collating data of the relation between reformer reformer 
tube outer wall temperature and the methane invert ratio of a reformer 8, The collating data of the relation between 
reformer burner combustion-gas temperature and the methane invert ratio of a reformer 8, The collating data of the 
relation between reformer burner combustion-gas reformer outlet temperature and the methane invert ratio of a reformer 
8, It collates with any one or 1 or more of the collating data of the relation between reformed gas temperature, the 
collating data of the relation of the methane invert ratio of a reformer 8 and reformed gas reformer outlet temperature, and 
the methane invert ratio of a reformer 8 (step S3). 

[0083] By this, the amount of degradation of the reforming catalyst converted from the methane invert ratio or methane 
invert ratio of a reformer 8 is calculated, and the degradation condition of the reforming section 48 of a reformer 8 is 
diagnosed from the increment in the decline in a methane invert ratio, or the amount of degradation of a reforming 
catalyst (step S4). 

[0084] Namely, the reformer catalyst packed bed temperature detected with each temperature sensor with the life 
diagnostic means 68, Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, 
reformer burner combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the reformed gas 
reformer outlet temperature, or one or more the detection temperature (reformer catalyst packed bed temperature --) which 
was chosen and transmitted with the collating data selection means 67 in the degradation diagnostic means 5 and which 
was decided beforehand Reformer reformer tube outer wall temperature, reformer burner combustion-gas temperature, 
reformer burner combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the reformed gas 
reformer outlet temperature Or methane invert ratio **** for which it asked by collating with one or more and the 
collating data of the relation of the methane invert ratio of a reformer 8 finds the fall rate of a methane invert ratio, or the 
degradation rate of a reforming catalyst from the amount of degradation of the reforming catalyst converted from the 
methane invert ratio, and the relation of generating duration. A period until it results in the lower limit of the methane 
invert ratio which does not have a bad influence on a generation of electrical energy, or a period until it results in the 
upper limit of the amount of degradation of a reforming catalyst is calculated (step S5). 

[0085] And the replacement stage of a reforming catalyst is judged based on a period until it results in the lower limit of 
the methane invert ratio called for by this, or a period until it results in the upper limit of the amount of degradation of a 
reforming catalyst (step S6). 

[0086] Thus, in the fuel cell power plant by the gestalt of this operation, judging the replacement stage of a reforming 
catalyst differs from the fuel cell power plant by the Prior art. 

[0087] The case where drawing 4 used town gas as the fuel using 200kW phosphoric-acid mold fuel cell power plant, and 
the generation of electrical energy by 200kW rated output is performed, The catalyst packed bed of a reformer 8 (adoption 
of the two-layer structure catalyst packed bed of nickel-A1203 catalyst and RU-aluminum203 catalyst) 20% of location of 
the overall length of a original fuel gas inlet port [ being below the same ] and a catalyst packed bed (the conversion from 
a original fuel gas inlet port) The reformer catalyst packed bed temperature of six places of 40% of the same location of 
the overall length of a catalyst packed bed, 60% of location of the overall length of a catalyst packed bed, 80% of location 
of the overall length of a catalyst packed bed, and the reformed gas outlet of a catalyst packed bed and the relation of the 
methane invert ratio of a reformer 8 are shown below. 

[0088] Drawing 4 shows that reformer catalyst packed bed temperature changes with reduction of a methane invert ratio. 
[0089] Therefore, the temperature sensor 6 for reformer catalyst packed bed thermometries detects reformer catalyst 
packed bed temperature. If the amount of degradation of the reforming catalyst converted from the methane invert ratio 
using the methane invert ratio or drawing 10 of a reformer 8 by collating the relation between the reformer catalyst packed 
bed temperature shown in drawing 4 and the methane invert ratio of a reformer 8 as collating data is calculated It is 
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possible to diagnose the degradation condition of the reforming section 48 of a reformer 8 from the increment in the 
decline in a methane invert ratio or the amount of degradation of a reforming catalyst. The fall rate of a methane invert 
ratio or the degradation rate of a reforming catalyst is found from the amount of degradation of the reforming catalyst 
converted using the relation shown in drawing 10 from the obtained methane invert ratio or the methane invert ratio, and 
the relation of generating duration. The replacement stage of a reforming catalyst can be judged by calculating a period 
until it results in the lower limit of the methane invert ratio which does not have a bad influence on a generation of 
electrical energy of a fuel cell, or a period until it results in the upper limit of the amount of degradation of a reforming 
catalyst. 

[0090] In addition, two or more temperature sensors 6 for reformer catalyst packed bed thermometries are installed, and it 
is good also considering the average of the detected temperature as reformer catalyst packed bed temperature. 
[0091] moreover, when or more 2 reformer tube is installed in a reformer and there is a two or more place catalyst packed 
bed Reformer catalyst packed bed temperature is detected by installing the temperature sensor 6 for reformer catalyst 
packed bed thermometries for every catalyst packed bed. If the amount of degradation of the reforming catalyst converted 
from the methane invert ratio using the methane invert ratio or drawing 10 for every reformer tube by collating the 
relation between the reformer catalyst packed bed temperature shown in drawing 4 and the methane invert ratio of a 
reformer as collating data is calculated A diagnosis of the degradation condition of the reforming catalyst for every 
reformer tube from the increment in the decline in a methane invert ratio or the amount of degradation of a reforming 
catalyst is possible. The fall rate of a methane invert ratio or the degradation rate of a reforming catalyst is found from the 
amount of degradation of the reforming catalyst converted from the methane invert ratio using the relation shown in the 
obtained methane invert ratio or drawing 10 , and the relation of generating duration. The replacement stage of the 
reforming catalyst for every reformer tube can be judged by calculating a period until it results in the lower limit of the 
methane invert ratio which does not have a bad influence on a generation of electrical energy of a fuel cell for every 
reformer tube, or a period until it results in the upper limit of the amount of degradation of a reforming catalyst. 
[0092] The case where drawing 5 used town gas as the fuel similarly using 200kW phosphoric-acid mold fuel cell power 
plant, and the generation of electrical energy by 200kW rated output is performed, 20% of location of the overall length of 
the original fuel gas inlet port of the catalyst packed bed of a reformer 8, and a catalyst packed bed (the conversion from a 
original fuel gas inlet port) The reformer reformer tube outer wall temperature of six places of 40% of the same location 
of the overall length of a catalyst packed bed, 60% of location of the overall length of a catalyst packed bed, 80% of 
location of the overall length of a catalyst packed bed, and the reformed gas outlet of a catalyst packed bed and the 
relation of the amount of degradation of the reforming catalyst of a reformer are shown below. 
[0093] Drawing 5 shows that reformer reformer tube outer wall temperature changes with decline in a methane invert 
ratio. 

[0094] Therefore, the temperature sensor 32 for reformer reformer tube outer wall thermometries detects reformer 
reformer tube outer wall temperature. If the amount of degradation of the reforming catalyst converted from the methane 
invert ratio using the methane invert ratio or drawing 10 of a reformer 8 by collating the relation between the reformer 
reformer tube outer wall temperature shown in drawing 5 and the methane invert ratio of a reformer 8 as collating data is 
calculated A diagnosis of the degradation condition of the reforming section 48 of the increment in the decline in a 
methane invert ratio or the amount of degradation of a reforming catalyst to the reformer 8 is possible. The fall rate of a 
methane invert ratio or the degradation rate of a reforming catalyst is found from the amount of degradation of the 
reforming catalyst converted using the relation shown in drawing 10 from the obtained methane invert ratio or the 
methane invert ratio, and the relation of generating duration. The replacement stage of a reforming catalyst can be judged 
by calculating a period until it results in the lower limit of the methane invert ratio which does not have a bad influence on 
a generation of electrical energy of a fuel cell, or a period until it results in the upper limit of the amount of degradation of 
a reforming catalyst. 

[0095] In addition, two or more temperature sensors 32 for reformer reformer tube outer wall thermometries are installed, 
and it is good also considering the average of the detected temperature as reformer reformer tube outer wall temperature. 
[0096] moreover, when or more 2 reformer tube is installed in the reformer Reformer reformer tube outer wall 
temperature is detected by installing the temperature sensor 32 for reformer reformer tube outer wall thermometries for 
every catalyst packed bed. If the amount of degradation of the reforming catalyst converted from the methane invert ratio 
using the methane invert ratio or drawing 10 for every reformer tube by collating the relation between the reformer 
reformer tube outer wall temperature shown in drawing 5 and the methane invert ratio of a reformer 8 as collating data is 
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calculated A diagnosis of the degradation condition of the reforming catalyst for every reformer tube from the increment 
in the decline in a methane invert ratio or the amount of degradation of a reforming catalyst is possible. The fall rate of a 
methane invert ratio or the degradation rate of a reforming catalyst is found from the amount of degradation of the 
reforming catalyst converted using the relation shown in drawing 10 from the obtained methane invert ratio or the 
methane invert ratio, and the relation of generating duration. The replacement stage of the reforming catalyst for every 
reformer tube can be judged by calculating a period until it results in the lower limit of the methane invert ratio which 
does not have a bad influence on a generation of electrical energy of a fuel cell for every reformer tube, or a period until it 
results in the upper limit of the amount of degradation of a reforming catalyst. 

[0097] Drawing 6 Moreover, the case where the generation of electrical energy by 200kW rated output is performed by 
using town gas as a fuel using 200kW phosphoric-acid mold fuel cell power plant, 20% of location of the overall length of 
the original fuel gas inlet port of the catalyst packed bed of a reformer 8, and a catalyst packed bed (the conversion from a 
original fuel gas inlet port) The reformer burner combustion-gas temperature of six places of 40% of the same location of 
the overall length of a catalyst packed bed, 60% of location of the overall length of a catalyst packed bed, 80% of location 
of the overall length of a catalyst packed bed, and the reformed gas outlet of a **** catalyst packed bed and the relation of 
the methane invert ratio of a reformer 8 are shown below. 

[0098] Drawing 6 shows that reformer burner combustion-gas temperature changes with decline in a methane invert ratio. 
[0099] Therefore, the temperature sensor 10 for reformer burner combustion-gas thermometries detects reformer burner 
combustion-gas temperature. If the amount of degradation of the reforming catalyst converted from the methane invert 
ratio using the methane invert ratio or drawing 10 of a reformer 8 by collating the relation between the reformer burner 
combustion-gas temperature shown in drawing 6 and the methane invert ratio of a reformer 8 as collating data is 
calculated A diagnosis of the degradation condition of the reforming section 48 of the increment in the decline in a 
methane invert ratio or the amount of degradation of a reforming catalyst to the reformer 8 is possible. The fall rate of a 
methane invert ratio or the degradation rate of a reforming catalyst is found from the amount of degradation of the 
reforming catalyst converted using the relation shown in drawing 10 from the obtained methane invert ratio or the 
methane invert ratio, and the relation of generating duration. The replacement stage of a reforming catalyst can be judged 
by calculating a period until it results in the lower limit of the methane invert ratio which does not have a bad influence on 
a generation of electrical energy of a fuel cell, or a period until it results in the upper limit of the amount of degradation of 
a reforming catalyst. 

[0100] In addition, two or more temperature sensors 10 for reformer burner combustion-gas thermometries are installed, 
and it is good also considering the average value of the detected temperature as reformer burner combustion-gas 
temperature. 

[0101] Drawing 7 shows the relation of the methane invert ratio of the reformer burner combustion-gas reformer outlet 
temperature and the reformer 8 at the time of performing the generation of electrical energy by 200kW rated output by 
using town gas as a fuel further using 200kW phosphoric-acid mold fuel cell power plant. 

[0102] Drawing 7 shows that reformer burner combustion-gas reformer outlet temperature rises with decline in a methane 
invert ratio. 

[0103] Therefore, reformer burner combustion-gas reformer outlet temperature is detected by installing the temperature 
sensor 47 for reformer burner combustion-gas reformer outlet temperature measurement. If the amount of degradation of 
the reforming catalyst converted from the methane invert ratio using the methane invert ratio or drawing 1 0 of a reformer 
8 by collating the relation between the reformer burner combustion-gas reformer outlet temperature shown in drawing 7 
and the methane invert ratio of a reformer 8 as collating data is calculated A diagnosis of the degradation condition of the 
reforming section 48 of the increment in the decline in a methane invert ratio or the amount of degradation of a reforming 
catalyst to the reformer 8 is possible. The fall rate of a methane invert ratio or the degradation rate of a reforming catalyst 
is found from the amount of degradation of the reforming catalyst converted using the relation shown in drawing 10 from 
the obtained methane invert ratio or the methane invert ratio, and the relation of generating duration. The replacement 
stage of a reforming catalyst can be judged by calculating a period until it results in the lower limit of the methane invert 
ratio which does not have a bad influence on a generation of electrical energy of a fuel cell, or a period until it results in 
the upper limit of the amount of degradation of a reforming catalyst. 

[0104] In addition, two or more temperature sensors 47 for reformer burner combustion-gas reformer outlet temperature 
measurement are installed, and it is good also considering the average value of the detected temperature as reformer 
burner combustion-gas reformer outlet temperature. 
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[0105] The case where drawing 8 used town gas as the fuel using 200kW phosphoric-acid mold fuel cell power plant, and 
the generation of electrical energy by 200kW rated output is performed, 20% of location of the overall length of the 
original fuel gas inlet port of the catalyst packed bed of a reformer 8, and a catalyst packed bed (the conversion from a 
original fuel gas inlet port) The reformed gas temperature of six places of 40% of the same location of the overall length 
of a catalyst packed bed, 60% of location of the overall length of a catalyst packed bed, 80% of location of the overall 
length of a catalyst packed bed, and the reformed gas outlet of a **** catalyst packed bed and the relation of the methane 
invert ratio of a reformer 8 are shown below. 

[0106] Drawing 8 shows that reformed gas temperature changes with decline in a methane invert ratio. 
[0107] Therefore, the temperature sensor 66 for reformed gas thermometries detects reformed gas temperature. If the 
amount of degradation of the reforming catalyst converted from the methane invert ratio using the methane invert ratio or 
drawing 10 of a reformer 8 by collating the relation between the reformed gas temperature shown in drawing 8 and the 
methane invert ratio of a reformer 8 as collating data is calculated A diagnosis of the degradation condition of the 
reforming section 48 of the increment in the decline in a methane invert ratio or the amount of degradation of a reforming 
catalyst to the reformer 8 is possible. The fall rate of a methane invert ratio or the degradation rate of a reforming catalyst 
is found from the amount of degradation of the reforming catalyst converted using the relation shown in drawing 10 from 
the obtained methane invert ratio or the methane invert ratio, and the relation of generating duration. The replacement 
stage of a reforming catalyst can be judged by calculating a period until it results in the lower limit of the methane invert 
ratio which is not in a generation of electrical energy of a fuel cell ****** about a bad influence, or a period until it 
results in the upper limit of the amount of degradation of a reforming catalyst. 

[0108] In addition, two or more temperature sensors 66 for reformed gas thermometries are installed, and it is good also 
considering the average of the detected temperature as reformed gas temperature. 

[0109] moreover, when or more 2 reformer tube is installed in a reformer and there is a two or more place catalyst packed 
bed Reformed gas temperature is detected by installing the temperature sensor 66 for reformed gas thermometries for 
every catalyst packed bed. If the amount of degradation of the reforming catalyst converted from the methane invert ratio 
using the methane invert ratio or drawing 10 for every reformer tube by collating the relation between the reformed gas 
temperature shown in Fig. 8 and the methane invert ratio of a reformer 8 as collating data is calculated A diagnosis of the 
degradation condition of the reforming catalyst for every reformer tube from the increment in the decline in a methane 
invert ratio or the amount of degradation of a reforming catalyst is possible. The fall rate of a methane invert ratio or the 
degradation rate of a reforming catalyst is found from the amount of degradation of the reforming catalyst converted using 
the relation shown in drawing 10 from the obtained methane invert ratio or the methane invert ratio, and the relation of 
generating duration. The replacement stage of the reforming catalyst for every reformer tube can be judged by calculating 
a period until it results in the lower limit of the methane invert ratio which does not have a bad influence on a generation 
of electrical energy of a fuel cell for every reformer tube, or a period until it results in the upper limit of the amount of 
degradation of a reforming catalyst. 

[0110] The relation of the methane invert ratio of the reformed gas reformer outlet temperature and the reformer 8 at the 
time of 200k W phosphoric-acid mold fuel cell power plant being used for drawing 9 , it using town gas as a fuel finally, 
and performing the generation of electrical energy by 200kW rated output is shown. 

[0111] Drawing 9 shows that reformed gas reformer outlet temperature rises with decline in a methane invert ratio. 
[0112] Therefore, the temperature sensor 51 for reformed gas reformer outlet temperature measurement detects reformed 
gas reformer outlet temperature. If the amount of degradation of the reforming catalyst converted from the methane invert 
ratio using the methane invert ratio or drawing 10 of a reformer 8 by collating the relation between the reformed gas 
reformer outlet temperature shown in drawing 9 and the methane invert ratio of a reformer 8 as collating data is calculated 
A diagnosis of the degradation condition of the reforming section 48 of the increment in the decline in a methane invert 
ratio or the amount of degradation of a reforming catalyst to the reformer 8 is possible. The fall rate of a methane invert 
ratio or the degradation rate of a reforming catalyst is found from the amount of degradation of the reforming catalyst 
converted using the relation shown in drawing 10 from the obtained methane invert ratio or the methane invert ratio, and 
the relation of generating duration. The replacement stage of a reforming catalyst can be judged by calculating a period 
until it results in the lower limit of the methane invert ratio which does not have a bad influence on a generation of 
electrical energy of a fuel cell, or a period until it results in the upper limit of the amount of degradation of a reforming 
catalyst. 

[01 13] In addition, two or more temperature sensors 51 for reformed gas reformer outlet temperature measurement are 
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installed, and it is good also considering the average of the detected temperature as reformed gas reformer outlet 
temperature. 

[0114] As explained above, according to the fuel cell power plant of this invention, the temperature sensor for reformer 
catalyst packed bed thermometries, The temperature sensor for reformer reformer tube outer wall thermometries, the 
temperature sensor for reformer burner combustion-gas thermometries, While installing the temperature sensor for 
reformer burner combustion-gas reformer outlet temperature measurement, the temperature sensor for reformed gas 
thermometries, and one or more temperature sensors for reformed gas reformer outlet temperature measurement The 
reformer catalyst packed bed temperature which installed and detected the degradation diagnostic means, the life 
diagnostic means, and the **** collating data selection means, Reformer reformer tube outer wall temperature, reformer 
burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, Change any one of 
reformed gas temperature and the reformed gas reformer outlet temperature, or one or more into a signal, and it transmits 
to a degradation diagnostic means. The reformer catalyst packed bed temperature which was chosen to the reformer 
temperature which was detected by the collating data selection means with the temperature sensor for reformer 
thermometries, changed the detected temperature into the signal, and was transmitted, and was transmitted to the 
degradation diagnostic means and which was decided beforehand, Reformer reformer tube outer wall temperature, 
reformer burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, The amount , 
of degradation of the reforming catalyst converted from the methane invert ratio or methane invert ratio of a reformer by 
collating in any one of reformed gas temperature and the reformed gas reformer outlet temperature or one or more, the 
collating data of the relation of the methane invert ratio of a reformer, and a degradation diagnostic means is calculated. 
While diagnosing the degradation condition of a reformer from the increment in the decline in a methane invert ratio, or 
the amount of degradation of a reforming catalyst In a life diagnostic means The temperature sensor for reformer catalyst 
packed bed thermometries, The temperature sensor for reformer reformer tube outer wall thermometries, the temperature 
sensor for reformer burner combustion-gas thermometries, The temperature sensor for reformer burner combustion-gas 
reformer outlet temperature measurement, the temperature sensor for reformed gas thermometries, The reformer catalyst 
packed bed temperature detected by any 1 of the temperature sensor for reformed gas reformer outlet temperature 
measurement, or one or more pieces, Reformer reformer tube outer wall temperature, reformer burner combustion-gas 
temperature, reformer burner combustion-gas reformer outlet temperature, Any one of reformed gas temperature and the 
reformed gas reformer outlet temperature, or one or more the detection temperature (reformer catalyst packed bed 
temperature --) beforehand decided with the degradation diagnostic means Reformer reformer tube outer wall 
temperature, reformer burner combustion-gas temperature, reformer burner combustion-gas reformer outlet temperature, 
Any one of reformed gas temperature and the reformed gas reformer outlet temperature Or methane invert ratio **** 
asked for and transmitted by collating with one or more and the relation of the methane invert ratio of a reformer finds the 
fall rate of a methane invert ratio, or the degradation rate of a reforming catalyst from the amount of degradation of the 
reforming catalyst converted from the methane invert ratio, and the relation of generating duration. Since the replacement 
stage of (1) reforming catalyst is judged by calculating a period until it results in the lower limit of the methane invert 
ratio which does not have a bad influence on a generation of electrical energy, or a period until it results in the upper limit 
of the amount of degradation of a reforming catalyst Analysis of the reformed gas which requires the long duration using 
expensive gas analysers, such as a gas chromatograph for a diagnosis of the degradation condition of a reformer, becomes 
unnecessary. (2) - the spot - an instant ~ and a diagnosis of the degradation condition of a reformer is attained 
continuously, and since the degradation condition of (3) reforming catalysts can always be grasped and the replacement 
stage of a reforming catalyst can be known beforehand, before reformer performance degradation happens, it is effective 
in exchange of a reforming catalyst being possible. 
[0115] 

[Effect of the Invention] Therefore, it is impossible according to this invention, for a sampling and analysis of reformed 
gas to take long duration, and to perform a degradation diagnosis of a reformer in an instant, as explained above. 
Moreover, a gas analyser expensive for a degradation diagnosis of a reformer is needed. When it is furthermore going to 
perform a degradation diagnosis of a reformer continuously on that spot, the gas analyser of dedication is needed to a fuel 
cell power plant. Or the trouble of a basing-on Prior art, like since it must have sampling gas till place with gas analyser, 
degradation diagnosis takes time amount fuel cell power plant is solved, the spot — an instant - and the record medium 
with which the program for performing the degradation diagnostic approach of the fuel cell power plant which a 
degradation diagnosis of a reformer is performed continuously and can judge the replacement stage of a reforming 
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catalyst, and its reformer, and it was recorded can be offered. 



[Translation done.] 
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